Upregulation of PIAS1 protects against sodium taurocholate-induced severe acute pancreatitis associated with acute lung injury.
The regulator of cytokine signaling known as protein inhibitor of activated STAT-1 (PIAS1) is increasingly understood to have diverse regulatory functions for inflammation, but its effect in inflammatory conditions such as severe acute pancreatitis (SAP) has not previously been reported. The aim of this study was to investigate the effect of upregulation of PIAS1 on SAP associated with acute lung injury (ALI), and its subsequent effect on disease severity. Sprague-Dawley rats were given an IV injection of adenovirus serotype 5 (Ad5)/F35-PIAS1, Ad5/F35-vector or saline before induction of SAP. The control group received only a sham operation. Lung and pancreas samples were harvested 16h after induction. The protein levels of PIAS1 in tissue were investigated. The severity of pancreatic injury was determined by a histological score of pancreatic injury, serum amylase, and pancreatic water content. The lung injury was evaluated by measurement of pulmonary microvascular permeability, lung myeloperoxidase activity and malondialdehyde levels. The survival rates of rats were also analyzed. The results found that in Ad5/F35-PIAS1 treated rats, serum tumor necrosis factor (TNF)-α, interleukin (IL)-1β and IL-6 levels were decreased but showed no influence on the levels of IL-10, and the severity of pancreatic tissue injury was less compared with either untreated SAP or Ad5/F35-vector treated rats (P<0.01). The administration of Ad5/F35-PIAS1 in SAP-induced rats downregulated the activity of the signal transducer and activator of transcription-1 (STAT1) pathway and the expressions of matrix metalloproteinase-9 (MMP-9) and intercellular adhesion molecule (ICAM)-1 protein in lung. Thus, compared with the untreated SAP rats, the inflammatory response and the severity of ALI decreased, and the survival rates increased (P<0.01). These findings suggest that PIAS1 could augment anti-inflammatory activity by inhibiting STAT1, thus attenuating the severity of SAP associated with ALI.